We produce an argon plasma by using the helicon wave (3 kW) at the frequency of 7 MHz in PANTA. PANTA has a cylindrical vacuum chamber, 4000 mm in axial length and 450 mm in inner diameter. tively. These fluctuations are measured with a 64-channel azimuthal probe array [7] located at r = 40 mm and at the axial position z = 1875 mm. Note that r = 40 mm is the location of the maximum density gradient. Radially movable probe is also located at z = 1375 mm to measure radial structure. In this paper we performed experiment at the condition where B = 800 G and the neutral gas pressure P n = 1.5 mTorr.
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In fusion plasma, multi scale turbulence is important subject to understand the behavior of plasma. Turbulence interacts with each other through nonlinear coupling. Especially the couplings between the drift waves (DWs) and other turbulence are widely studied. For instance, the nonlinear coupling between DWs-DWs [1] , DWsStreamers [2] , DWs-Zonal Flows (ZFs) [3] and DWselectron temperature gradient modes (ETG) [4] have been reported. These nonlinear couplings are a key to understand dynamics of turbulent plasmas. Here we report the observation of a new combination of nonlinear coupling with DWs on the linear plasma device, PANTA. The coupling we describe here is between drift waves and a fluctuation of higher frequency (the HF fluctuation) compared to the drift frequency. This HF fluctuation coexists with DWs, which is confirmed by the spectrum analysis. The bi-coherence analysis reveals nonlinear couplings between DWs and the HF fluctuation. Relation of the HF fluctuation to those observed on detachment experiment is also discussed [5, 6] .
We produce an argon plasma by using the helicon wave (3 kW) at the frequency of 7 MHz in PANTA. PANTA has a cylindrical vacuum chamber, 4000 mm in axial length and 450 mm in inner diameter. The axial magnetic field (B) is almost constant along the axis. The plasma diameter is about 100 mm. The peak ion density is about 10 19 m tively. These fluctuations are measured with a 64-channel azimuthal probe array [7] located at r = 40 mm and at the axial position z = 1875 mm. Note that r = 40 mm is the location of the maximum density gradient. Radially movable probe is also located at z = 1375 mm to measure radial structure. In this paper we performed experiment at the condition where B = 800 G and the neutral gas pressure P n = 1.5 mTorr.
Features of each fluctuation in low frequency range (a few kHz) and high frequency range (around 30 kHz) are presented here. Figures 1 (a) and (b) show the normalized auto power spectrum density (APS) of the density, n, and potential, φ, and the squared cross coherence among them, γ probe array, φ 1 and φ 2 , the squared cross coherence, γ 2 1,2 , and the cross phase, Δθ, between the two probes, respectively. These two probes are 7.9 mm away in azimuthal direction. γ frequency and the azimuthal wave number has to be satisfied: (m, f ) = (m 1 , f 1 ) + (m 2 , f 2 ). In order to confirm this, we compared azimuthally decomposed spectra of m = 0 and m = 2 as shown in Fig. 2 (a) 
